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nnovation creates opportunities and technical advances that change clinical practice. With the popularity and quality of diagnostic ultrasound and the therapeutic option of laparoscopic cholecystectomy, more gall stones are now detected and consequently operated upon. With better patient satisfaction and a shorter hospital stay, laparoscopic cholecystectomy has become the method of choice. However, this change in practice from open surgery has led to different problems such as biliary tract injuries and intraoperative spillage of stones. The first complication, though serious, can be minimised with experience, supervision, and good training, whereas the latter complication of spilled gall stones is often ignored. Gall stone spillage during laparoscopic cholecystectomy is common. This problem occurs less frequently in open surgery and the spilt stones are easy to retrieve. 1 Fortunately, clinically significant complications resulting from stones left in the peritoneum are extremely uncommon and because of this there has not been much discussion of the problem.
INCIDENCE
Perforation of the gall bladder occurs fairly frequently during laparoscopic cholecystectomy and is reported in the range of 10%-40% in various series (table 1) . 227 The incidence of gall stone spillage is less frequent and the true incidence of unretrieved stones is difficult to determine. Some series quote a range 6%-30%. 8210 Spillage of stones can occur during dissection of the gall bladder off the liver bed, tearing with grasping forceps, or during extraction of the gall bladder through one of the port sites. The incidence is more common when operating on an acutely inflamed gall bladder 2 ; it is also more common in men, the elderly, obese patients, and in the presence of adhesions. 5 Stones spilled may remain in the peritoneal cavity adjacent to the liver or may migrate to various distant sites. These stones can cause a range of complications and are discussed in this review article. In the majority of cases, these stones usually cause no bother and remain benign. Complications that result from these stones are said to occur in 0.08%-0.3% of patients. 2 
11

PRESENTATION
Isolated case reports in the surgical literature convey the varied modes of clinical presentations arising secondary to stone spillage (table 2) .
The combination of pneumoperitoneum and peritoneal irrigation disperses calculi within the peritoneal cavity. This probably accounts for unusual sites of these complications. The exact reason why only a fraction of patients develop complications after stone spillage is uncertain. Multiple pigment stones (whose aetiology is infection) and the presence of infected bile lead to an inflammatory reaction and abscess formation. The time interval after surgery for these to present varies from as short as one month to as long as 20 years, 1 33 with a peak incidence usually around four months. In most instances, the body's immune mechanisms cope, leading to spontaneous resolution. However, infective complications are noticed more often in elderly patients because of poorer immunological reaction. 33 Often the patients presenting with an abscess can be afebrile and have a normal white cell count.
PREDISPOSING FACTORS FOR COMPLICATIONS
The fate of the intraperitoneal gall stone has provoked several exciting experimental studies. Cline et al implanted sterile gall stones in the peritoneal cavity of rats. 34 The results of the study suggested spillage of sterile stones should not cause increased morbidity during or after laparoscopic cholecystectomy. Zorluoglu et al implanted gall stones inside the peritoneal cavity of the rats in combination with either sterile bile or infected bile, and they came to the conclusion that the combination of multiple stones and infected bile increased the incidence of adhesions and intraabdominal abscesses. 35 Another study conducted in rats by Gurleyik et al came to the conclusion that chemical composition of the stones has a significant influence on the fate of intra-abdominal gall stones, and infection may aggravate local reactions and complications. 36 Increased adhesions and abscess formation has been shown in other studies on rat. 37 38 Infective complications are more likely to occur with bilurubinate stones because these stones often contain viable bacteria.
INVESTIGATIONS
The diagnosis is often delayed due to the unusual site of the abscess formation coupled with the lack of awareness of stone spillage during previous cholecystectomy. Only a high index of clinical suspicion may lead to correct identification. Ultrasound, computed tomography, and magnetic resonance imaging (MRI) are valuable as diagnostic tools. Radiologists should consider spilled stones as a potential source of recurrent abscesses in any patient presenting months or years after laparoscopic cholecystectomy. The presence of calculi within the abscess can often be identified using ultrasonography, computed tomography, or MRI and is diagnostic of spilled stones complicated by abscess formation. However, a non-opaque calculus within an abscess may not be visualised by standard imaging techniques and could result in confusion with diagnosis of abscess due to other causes, such as unusual infections like actinomycosis or tumour.
Ultrasound may identify radiolucent biliary stones in the middle of the inflammatory mass by detecting the hyperechoic acoustic signals from these stones. Ultrasound is more sensitive in detecting stones in abscesses compared with MRI 40 because with MRI it is difficult to differentiate between stones and gas in an abscess. Ultrasound is also more convenient and cost effective.
REMOVAL OF SPILLED STONES
Primary (prevention is better than cure) (A) During surgery Every attempt should be made to avoid spillage during surgery. Careful dissection and identification of correct planes between the wall of the gall bladder and surrounding structures should be strictly adhered to. Aspiration of a gall bladder full of bile before dissection to ease the tension on the wall can facilitate dissection.
(B) During extraction
Use of retrieval bags to retrieve the gall bladder decreases the chances of spillage during extraction and avoids inadvertent spillage to or contamination within port site wounds.
Secondary (what to do after spillage?)
In case of spillage, efforts should be made to retrieve the lost stones and the peritoneal cavity should be irrigated with saline to dilute any infected bile. Attempts at repairing gall bladder perforations are often unsatisfactory. Use of retrieval bags or even a surgical glove with a purse string attached to the opening is recommended to collect any spilled stones and the gall bladder. 21 Other techniques recommended are placement of extra ports, use of 30-45 degree telescopes, copious irrigation, and pressure ejection whereby the cannula is manoeuvred directly over these stones and the port opened rapidly to eject stones through it.
To convert to open or not?
Conversion to open surgery for removal of spilled stones recognised during laparoscopic cholecystectomy is a controversial question. Although spillage can lead to severe postoperative complications, the incidence and mortality after it are extremely low. On this basis, routine conversion to open technique to retrieve the stones is not indicated.
Tertiary (treatment of complications of spilled stones)
In the literature, various methods have been described to deal with the infective complications associated with spilled stones. Treatment of complications basically depends on the location of the problem.
Abdominal wall abscess from stones caught at the port site can be dealt with by local drainage and evacuation of the stones. Stones which are the foci of infection in these abscesses and sinuses should be completely removed for a cure. 20 21 Intra-abdominal abscesses can be dealt with percutaneously by minimally invasive technique 41 and laparotomy where this technique fails. 4 33 The percutaneous procedure has the advantage of being less invasive, having a short hospital stay and minimal discomfort, and is ideally suited for old patients. Computed tomography guided drainage of the pus is first done with a pigtail catheter. A few weeks later the tract is dilated with a dilator system and a nephroscope is passed through it and stones are removed. 42 Treatment is not complete until all the stones that are present in the abscess are removed. The size of the stone is an important determinant. Smaller stones usually less than 1 cm can often be removed through the nephroscope and using a basket. Larger ones need fragmentation by mechanical means or lithotripsy before attempting removal. Ultrasonic lithotripsy requires a rigid endoscope and keeps stone fragments to a Lodgement in distant hernial sacs 25 Dyspareunia, tenesmus (pelvic migration) 26 27 Migration to other systems Chest: empyema, cholelithoptysis 28 29 Urinary tract: excretion, haematuria 30 31 Systemic Septicaemia 32 minimum, thereby minimising the risk of breaking an infected stone into tiny fragments, which may serve as a nidus for further infection. In dealing with a deep seated abscess with a tortuous tract electrohydraulic lithotripsy in association with choledochoscopy is a good alternative. 43 A completion contrast study (abscessogram) is recommended to check for the intactness of the cavity and for any retained stones.
Gall stones found at distant sites, as described in some case reports (table 2) , have been an incidental finding and can be found in a hernial sac, in urine, or in sputum. Gall stones causing vesical granulomas resulting in haematuria have been dealt with by cystoscopic excision of the granulomas. 31 
CONCLUSION
Complications arising from spillage of gall stones during laparoscopic cholecystectomy are extremely rare. They can present months or years after the cholecystectomy with septic complications not necessarily located in the right upper quadrant.
The surgeon should take utmost care to prevent spillage of stones and attempt to remove all visible stones at the time of surgery. If spillage occurred it should be recorded clearly in the operative notes and there is no indication for routine conversion to open surgery. Patients should be informed to minimise any legal implications, and to aid in the early diagnosis of later complications. 
